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of oxalic acid upon naphtylamine with that procured by treating a naphta- 
lin-sulphate with cyanide of potassium. M. V. Merz had found the 
fusing-point of the latter acid to be 140°, whilst for the former I had ob- 
served the fusing-point 160°. M. O. Olshausen has since prepared in my 
laboratory a quantity of cyanide of naphtyl according to Merz's process. 
The acid obtained from this cyanide by treatment with an alkali, thrice 
recrystallized and finally purified by distillation, was likewise found to fuse 
exactly at 160°. Menaphtoxylamide, procured from the same source, ex- 
hibited the fusing-point 203°, while the compound I had formerly examined 
fused at 204° *. The identity of the acids obtained by the two processes 
is thus satisfactorily established. 



VI. "Account of some recent Observations on Sun-spots^ made at 
the Kew Observatory." By Warren De La Rue, Esq., F.R.S., 
Balfour Stewart, Esq., F.R.S., and Benjamin Loewy, Esq., 
F.R.A.S. Received June 2, 1868. 

(Abstract.) 

The authors, after reviewing briefly the two theories on the nature of 
sun-spots, which are still subjects of dispute, refer to the stereoscopic views 
obtained and the results published in their * Researches on Solar Physics/ 
and state the reasons which have led them to believe that sun-spots are 
cavities and at a lower level than the sun's photosphere. Their opinion 
has been recently strengthened by observations of a sun-spot on the 7th of 
May, which in disappearing produced in two successive photograms inden- 
tations in the west limb. 

After proving by the measurements made, which, with the calculations, 
are appended to their paper, that there can be no doubt about the identity 
of the heliographical elements of the previously observed spot and the 
successive indentations, they prove from the established details of the 
phenomena of sun-spots that such indentations must under all circumstances 
be very rare occurrences, and state fully the conditions favourable to the 
recurrence of similar observations, inviting observers to give their particular 
attention to them. 

VII. " The Formation and Early Growth of the Bones of the 
Human Face/' By George W. Callender, Lecturer on 
Anatomy at St. Bartholomew's Hospital. Communicated 
by James Paget, F.R.S. Received June 2, 1868. 

(Abstract.) 

These notes refer to some few points with which we are as yet imper- 

* The fusing-point of this substance is, by misprint (Proc. Roy. Soc. vol. xyi. p. 302), 
stated to be 244°, instead of 204°.— A. W. H. 



448 Mr, C alien der on the Bones of the Face. [June 18, 

fectly acquainted, such as the growth of the maxilla, and the formation 
and subsequent obliteration of the intermaxillary bones. As they are 
simply a narration of facts, it is almost impossible to give a satisfactory 
abstract of them. 

After brief consideration of the arrangement of the cartilages for the 
ethmoid and turbinate bones and for the septum of the nose, an account 
is given of the appearances observed in a human foetus four-tenths of an 
inch long, noticing the relations of the maxillary lobes, of the parts which 
represent the palate, and showing that the opposite sides unite from before 
backwards to form the palate, the soft palate remaining ununited in a 
foetus one inch and five-tenths long. The superior maxilla is described, 
before ossification has commenced, in a foetus nine-tenths of an inch long. 
Although ossification begins in this bone at many distinct points, the ra- 
pidity with which the separate ossifications are fused make it undesirable 
to name each as a distinct centre. The palatal and alveolar portions are 
formed somewhat later than the remainder of the bone. In a foetus two 
inches and three-tenths long the bone consists of a nasal process, deeply 
grooved on its inner surface, of an incisor process, which has not hitherto 
been accurately described, of orbital and of palatal -alveolar portions ; the 
infraorbital fissure is distinctly marked, and a deep notch shows the situ- 
ation of the canine socket. 

The principal changes which are noticed during the growth of the bone 
result from the thickening and marking of the nasal process, the forma- 
tion of the nasal groove and of the inner and outer walls of the antrum, 
the variations in the relative size of that cavity, the deepening of the sockets 
for the teeth, the formation of the septa dividing them, and the changes in 
the orbital plate. The order and method of these changes are separately 
narrated. 

The ossification of the vomer is shown to commence from its inferior 
and anterior parts, whence also ossification extends to the intermaxillary 
bones, which are formed in the membrane bounding the anterior nares. 
Each of these bones acquires its greatest independent size in a foetus about 
four inches and a half long, and then consists of a nasal process, which 
eventually fuses with the corresponding portion of the superior maxilla, its 
apex assisting to form the ridge for the turbinate bone, and of plates which 
strengthen the incisor portion, and form part of the walls of the incisor 
sockets. In a foetus six inches and seven-tenths long the apex alone is 
distinct, and in a foetus nine, inches long the bone is lost in the upper 
maxilla, although the fissure along its posterior margin still outlines its 
shape. The bone grows in the fissure between the incisor process and the 
palate, and is shut off from the face by the first-named and by the nasal 
process. Distinctly outlined at the close of the fourth month, it is joined 
to the superior maxilla during the latter part of the fifth or beginning of 
the sixth month. 

Some facts are related respecting the formation of several of the remaining 
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bones of the face, and that of the inferior maxilla is specially referred to. 
This bone is beginning to ossify in a foetus nine-tenths of an inch long, and 
is distinctly formed in a foetus one inch and one-tenth long. Each half 
may be said to grow from four centres, formed (1) by the cartilage which 
tips the condyloid extremity, (2) by the layer of membrane in front of 
Meckel's cartilage, (3) by the ossification of the anterior extremity of 
Meckel's cartilage, (4) by deposits of bone in the perichondrium of the 
anterior and middle thirds of the same cartilage, from which is derived the 
plate of bone which forms the base of the dental canal. 

After giving the measurements of the angles formed between the ascend- 
ing ramus and the body of the bone, and after referring to the subdivisions 
of the groove for the teeth, the growth of the mylo-hyoidean ridge is de- 
scribed, as well as the ossification of the anterior extremity of Meckel's 
cartilage, the latter forming a triangular block beneath the incisor sockets, 
to the twist acquired by which the prominence of the front of the maxilla, 
known as the men turn or chin, appears to be due. In a foetus four inches 
and seven-tenths long, the block of bone formed in the anterior extremity 
of the cartilage of Meckel is still clearly defined. 

VIII. €€ On a Method of making a Direct Comparison of Electrostatic 
with Electromagnetic Force ; with a Note on the Electromag- 
netic Theory of Light.** By J. Clerk Maxwell, F.R. SS.L. & B. 
Received June 10, 1868. 

(Abstract.) 

The experiments described in this paper were made in the laboratory of Mr, 
Gassiot, who placed his great battery of 2600 cells of bichloride of mercury 
at the disposal of the author. Mr.Willoughby Smith lent his resistance-coils 
of 1,102,000 Ohms; Messrs. Forde and Fleeming Jenkin lent a sensitive 
galvanometer, a set of resistance-coils, a bridge, and a key for double 
simultaneous contacts ; and Mr. C. Hockin undertook the observation of 
the galvanometer, the adjustment of the resistances, and the testing of 
the galvanometer, the resistance-coils, and the micrometer-screw. The 
electrical balance itself was made by Mr. Becker, 

The experiments consisted in observing the equilibrium of two forces, 
one of which was the attraction between two disks, kept at a certain differ- 
ence of potential, and the other was the repulsion between two circular 
coils, through which a certain current passed in opposite directions. For 
this purpose one of the disks, with one of the coils attached to its hinder 
surface, was suspended on one arm of a torsion-balance, while the other 
disk, with the other coil behind it, was placed at a certain distance, which 
was measured by a micrometer-screw. The suspended disk, which was 
smaller than the fixed disk, was adjusted so that in its position of equi- 
librium its surface was in the same plane with that of a €€ guard-ring/' as 



